Cybertech is a robotic competition organized yearly by the Universidad Politécnica de Madrid (UPM) in which undergraduate students design and build mobile robots that can compete in different events. Students from UPM can follow a related course in which they learn how to build a robot. Marks obtained in the course depend partially on the results obtained in the competition. The characteristic event of the competition is the bullfighting in which each team must build a bullfighter robot that shows its skills against a bull robot provided by the organization.
Introduction
Robotic competitions in which students design, build and test a robot to compete against other machines demonstrating its abilities, are widely spread around the world. They provide many benefits to undergraduate students in terms of both learning and increasing motivation towards engineering, as it is shown in [1, 2, 3, 4, 5, 6] . Students have to deal with real world problems, building a device that must work fulfilling the specifications given in the rules. They must face the different stages of engineering (requirements analysis, design, verification and redesign) while constraining to budget and time limitations. In addition they have to integrate interdisciplinary skills from mechanics, electronics and computer science, and learn how to work in teams.
There Cybertech is a competition organized yearly by the Universidad Politécnica de Madrid (UPM) open to universities all around the world, where undergraduate students work in teams to design and build a robot that participates in different events. The aim is to attract the interest of the students while they discover the problems arisen from real applications and learn how to work in teams. Students participating in the competition can follow a course where they are taught some of the basics to develop their robots. They are graded partially taking into account the results obtained in the competition.
The competition is described in Sec. 2, while the related course is explained in Sec. 3. An international course and competition held in 2008 is described in Sec. 4. Results and conclusions can be found in Sec. 5.
The Competition
The competition consists of several independent events, that have evolved over the different editions. Maze event, Line-following, event, Solar Cars event, Simulated Robots event and Bullfighting event took place during the last 2007 edition.
Maze Event
Maze event, as well as Line-following event, are held in every edition of the competition since they allow novice students to learn the basics of mobile robotics and mechatronics, allowing them to move to more difficult events when they are more experienced. Maze event is similar to the Micromouse Contest [10], where robots have to get out of a maze in a minimum time. The maze has an entrance where the robot starts and an exit to reach. Each robot has to travel through the maze in the minimum time. The maze is changed in each one of the different rounds. A picture of a robot inside the maze can be seen in Fig. 1.   Fig. 1 . The maze event
Line Following Event
In the Line-following event robots must follow a black line over a white background. The difficulty is increased with the different rounds by introducing bifurcations in the path and obstacles that must be avoided by losing the line during few centimeters, to get back to it later. In addition, in some rounds two or more robots can follow one line at the same time, being the second robot forced to overtake the first in order to win. Thanks to the increasing difficulty of the event,
